and phylogenetic distinctiveness, the mirid bug isolates are classified as representing a novel species in a new genus Izhakiella, in the family Enterobacteriaceae, for which the name Izhakiella capsodis gen. nov., sp. nov. is proposed. The type strain of Izhakiella capsodis is N6PO6 T (5LMG 28430 T 5DSM 29293 T ).
Strains N6PO6
T , N8PO1 and N8PI1 were isolated from the mirid bug Capsodes infuscatus during the course of a study on bacterial communities in floral nectar of Asphodelus aestivus plants (Samuni-Blank et al., 2014) . Capsodes infuscatus bugs (Hemiptera: Miridae) deposit eggs inside the inflorescence stalk of its host (Asphodelus aestivus). By feeding on A. aestivus plants, these bugs suppress development of the inflorescence and significantly reduce nectar and fruit production (Ayal & Izhaki, 1993; Ayal, 1994; Samocha & Sternberg, 2010) . Capsodes infuscatus adults were collected from different individual A. aestivus plants in Ramat Hanadiv near Zichron Ya 'acov, Israel (32.555658 N 34.948288 E) . Dislodgement of bacteria from the surface of the bugs was performed by sonication in accordance with Aizenberg-Gershtein et al. (2013) . Samples were spread onto R2A agar (HiMedia) supplemented with 30 % sucrose. To isolate bacteria from within the insect body, bugs were transferred after sonication to a new sterile Eppendorf tube, homogenized with 200 ml of enzyme lysis buffer [20 mM Tris-HCI (pH 8.0), 2 mM EDTA and 1.2 % Triton X-100], and spread onto R2A agar supplemented with 30 % sucrose. All plates were incubated under aerobic conditions at 28 8C for 48 h, and individual colonies were then randomly picked and streaked again on the appropriate agar plates to obtain single colonies. Strains N6PO6
T and N8PO1 were isolated from the surface of two different bugs that were captured on two different plants while strain N8PI1 was isolated from within the body of one bug.
Sequences of the 16S rRNA gene, as well as the housekeeping genes rpoB, gyrB and atpD, were analysed to determine the phylogenetic position of the strains. DNA was extracted with the help of a DNA isolation kit (DNeasy Blood & Tissue; Qiagen), according to the manufacturer's instructions.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequences of strains N6PO6
To amplify internal fragments of the 16S rRNA gene, we used the universal bacterial primers as described by Weisburg et al. (1991) . Purified PCR products were sequenced at MCLAB (San Francisco, CA, USA), using primers 8f, 534r, 968f and 1512r as was described in detail by Raats & Halpern (2007) . This resulted in sequences of about 1500 bp in length. The identification of phylogenetic neighbours was initially carried out using the BLASTN program (Altschul et al., 1997) against the EzTaxon-e database (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Sequences with the highest scores were then selected for the calculation of pairwise sequence similarity using a global alignment algorithm, which was implemented at the EzTaxon-e server (Kim et al. 2012) . Sequence alignment was performed using the CLUSTAL W program, and a phylogenetic tree was generated using the neighbour-joining and maximum-parsimony methods in the MEGA version 4.1 software (Tamura et al., 2007) (Fig. 1) T and less than 95.60 % with the type strains of species of other genera in the family Enterobacteriaceae. In the 16S rRNA gene phylogenetic tree (Fig. 1) , the strains clustered together and formed a distinct lineage, suggesting they belong to a single species within a new genus.
In the family Enterobacteriaceae, species which belong to different genera share 97.2 % 16S rRNA gene sequence similarity or less. For example, the type species Phaseolibacter flectens and Rosenbergiella nectarea, and Mangrovibacter plantisponsor and Cronobacter muytjensii share 97.0 and 97.2 % 16S rRNA gene sequence similarity, respectively (Rameshkumar et al., 2010; Halpern et al., 2013a, b) . As strains N6PO6 T , N8PO1 and N8PI1 share 95.73 % or less 16S rRNA gene sequence similarity with species from other genera in the family Enterobacteriaceae, they are considered to represent a novel species of a new genus.
To further support the proposed phylogenetic position of strains N6PO6
T , N8PO1 and N8PI1 as a novel species of a new genus, their phylogenetic position was further analysed based on partial rpoB, gyrB and atpD gene sequences (Fig. 2 , and Figs S1 and S2, available in the online Supplementary Material). Phylogenetic trees were generated using the neighbour-joining and maximum-parsimony methods in MEGA version 4.1 (Tamura et al., 2007) but only the neighbour-joining trees are shown.
The amplification and sequencing of these genes (accession numbers KM841418-20, KM267156-61) were performed according to Brady et al. (2008) and Ko et al. (2007) . Levels of rpoB, gyrB and atpD gene sequence similarity between strains N6PO6
T , N8PO1 and N8PI1 were 99.8-100, 100 and 98.7-99.1 %, respectively. None of the strain pairs were identical in all three genes. The high levels of similarity of the genes between all three strains indicate that they belong to the same species. Similar results were found for Rosenbergiella nectarea strains for which all strains shared .99.4 % sequence similarity in their 16S rRNA, rpoB, gyrB and atpD genes (Halpern et al., 2013b ).
Nevertheless, species from different genera in the family Enterobacteriaceae share sequence similarity of 86 % or less in their rpoB, gyrB and atpD genes. For example: rpoB, 86 % or less among Erwinia species; gyrB, 81 % or less among species from the genera Erwinia and Pantoea; and atpD, 83-86 % among Pantoea species and 81 % or less among Erwinia species. It has already been shown for other members of the family Enterobacteriaceae that species from different genera share 86.5 % or less rpoB, gyrB and atpD gene sequence similarity (Rameshkumar et al., 2010; Halpern et al., 2013a, b) , thus demonstrating that strains N6PO6
T , N8PO1 and N8PI1 belong to a novel species of a new genus.
T , N8PO1 and N8PI1 formed a distinct lineage and clustered together with each other when phylogenetic trees based on these gene sequences were generated ( Fig. 2 and Figs S1 and S2), demonstrating that they belong to the same species in a new genus. The three strains revealed a clear division of the suggested genus from other genera in the family Enterobacteriaceae.
Electron microscopy was used to determine cell morphology and size. For this, bacteria were grown on LB agar (HiMedia) supplemented with 10 % sucrose and then suspended in saline. The samples were fixed to a carbon-coated grid and stained with 2 % uranyl acetate and photographed under a JEM-1200EX electron microscope (JEOL). Cells measured 0.32-0.74 mm in width and 1.2-2.4 mm in length.
For determination of the DNA G+C content, genomic DNA of strain N6PO6
T was extracted according to a modified version of the procedure of Wilson (1987) . The G+C content of the DNA sample was determined in three independent analyses using the HPLC technique (Mesbah et al., 1989) , by the BCCM/LMG Bacteria Collection Identification Service (Laboratory of Microbiology, Ghent University, Ghent, Belgium). The DNA G+C content of strain N6PO6
T was 49.9 mol%.
For determination of the whole-cell fatty acid composition, cells were grown for 24 h at 28 8C under aerobic conditions on TSA medium (BBL 11768). Inoculation and harvesting of cells and fatty acid extraction and analysis were performed according to the recommendations of the commercial identification system MIDI (Microbial Identification System). The whole fatty acid composition was determined by GC at the BCCM/LMG Bacteria Collection Identification Service. The peak naming table MIDI TSBA50 (revision 5.0) was used. The major cellular fatty acids (.10 %) of strain N6PO6 T were C 16 : 0 (37.5 %), C 17 : 0 cyclo (14.9 %), C 18 : 1 v7c (11.9 %), summed feature 2 (C 14 : 0 3-OH and/or iso-C 16 : 1 I, 10.1 %) and summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH, 10.9 %).
A genus-specific signature region was found based on an alignment of the 16S rRNA gene sequences of strains N6PO6 T , N8PO1 and N8PI1 against 16S rRNA gene sequences from the NCBI database. The sequence 59-AGGAGGAAGGGTGAGCAGTGAATAGCTGTTTGC was specific for the suggested genus as representative species from other genera showed base mismatches when they were aligned with this sequence. For phenotypic characterization of strains N6PO6 T , N8PO1 and N8PI1, LB agar was used as the basal growth medium. Growth at 1, 4, 8, 20, 28, 30, 35, 37, 41 and 44 8C was measured using LB agar supplemented with 10 % sucrose. Salt tolerance was determined at 28 8C on LB agar containing 0-15 % (w/v) NaCl. The ability to grow in the presence of sucrose was measured on LB supplemented with 0-60 % sucrose. Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on LB agar supplemented with 10 % sucrose and 0.5 % glucose. Biochemical tests were performed by using API 20E, 20NE and 50CH identification systems (bioMérieux), according to the manufacturer's instructions except that the incubation temperature was 28 8C for 2 days. Catalase activity was evidenced by bubble production in a 3 % (v/v) hydrogen peroxide solution. Oxidase activity was determined using 1 % N,N,N9,N9-tetramethyl-p-phenylenediamine dihydrochloride (Sigma-Aldrich; T3134). Growth was tested on MacConkey agar (HiMedia). The phenotypic traits of the three isolates are given in the species description and compared with their closest relatives in Tables 1 and 2 . 
Pantoea vagans LMG 24199 T (EF988681)
Pantoea deleyi LMG 24200 T (EF988683)
Pantoea anthophila LMG 2558 T (EF988725)

Pantoea conspicua LMG 24534 T (EU145253)
Pantoea brenneri LMG 5343 T (EU145254)
Pantoea eucrina LMG 2781 T (EU145255)
Pantoea dispersa LMG 2603 T (EF988731)
Pantoea stewartii LMG 2715 T (EF988744)
Pantoea ananatis LMG 2665 T (EF988737)
Pectobacterium cypripedii LMG 2657 T (DQ859806)
Pantoea wallisii LMG 26277 T (JF295021)
Pantoea rwandensis LMG 26275 T (JF295020)
Pantoea rodasii LMG 26273 T (JF295013)
Izhakiella capsodis N8PI1 (KM267156)
Izhakiella capsodis N6PO6 T (KM267158)
Izhakiella capsodis N8PO1 (KM267157)
Tatumella citrea LMG 22049 T (EF988715)
Tatumella morbirosei LMG 23360 T (EU344756)
Tatumella punctata LMG 22050 T (EF988716)
Tatumella ptyseos LMG 7888 T (EU145244)
Tatumella terrea LMG 22051 T (EF988717)
Rosenbergiella nectarea 8N4 T (JN808189)
Phaseolibacter flectens Being Gram-stain-negative, facultatively anaerobic, chemoheterotrophic, oxidase-negative, catalase-positive, glucosefermentative, rod-shaped bacteria, the novel strains share typical characteristics with other members of the family Enterobacteriaceae. Strains N6PO6 T , N8PO1 and N8PI1 share some phenotypic traits with their closest related genera Pantoea, Tatumella and Erwinia. Most members of these genera are motile, Voges-Proskauer-positive, negative for decarboxylation of ornithine, do not reduce nitrate to nitrogen and do not produce H 2 S. However, the new genus can be distinguished from these closely related genera by its positive urease activity, inability to utilize citrate and positive lysine decarboxylase activity.
Strains N6PO6
T , N8PO1 and N8PI1 shared .98.7 % sequence similarity in their 16S rRNA, rpoB, gyrB and atpD gene sequences. The strains clustered together in all the phylogenetic trees based on these four gene sequences, supporting the fact that they belong to the same species in the family Enterobacteriaceae (Figs 1 and 2 and Figs S1 and S2). However, they comprised a separate group from all other genera of this family and thus belong to a new genus (Figs 1, 2 and Figs S1 and S2).
The results of this study support the recognition of a novel species of a new genus, for which the name Izhakiella capsodis gen. nov., sp. nov. is proposed.
Description of Izhakiella gen. nov.
Izhakiella (I.zha.ki.el9la. N.L. fem. dim. n. Izhakiella named to honour Professor Ido Izhaki, an Israeli ecologist, in recognition of his work and achievements in ecology).
Cells are Gram-stain-negative, motile rods. Colonies are nonpigmented and transparent. Growth is facultatively anaerobic, Data are from the current study (taxon 1), Hollis et al. (1981) (2), Gavini et al. (1989) (7,8) , Kageyama et al. (1992) (3,7) , Mergaert et al. (1993) (7,8,11,12) , Hauben et al. (1998) Hollis et al., 1981). chemoheterotrophic. Catalase activity is positive and oxidase activity is negative. D-Glucose is fermented, and lysine decarboxylase is present. Urea is hydrolysed, acetoin is produced, nitrate is reduced to nitrite, H 2 S and indole are not produced, gelatin is not hydrolysed, citrate is not utilized, and b-galactosidase, ornithine decarboxylase, arginine dihydrolase and tryptophan deaminase activities are absent. The genus-specific signature region in the 16S rRNA gene is 59-AGGAGGAAGG-GTGAGCAGTGAATAGCTGTTTGC (the position of the 59 nucleotide in the 16S rRNA gene sequence of Escherichia coli is 444; Brosius et al., 1978) . The major cellular fatty acids (w10 %) are C 16 : 0 , C 17 : 0 cyclo, C 18 : 1 v7c, summed feature 2 (C 14 : 0 3-OH and/or iso-C 16 : 1 I) and summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH). The genus Izhakiella belongs to the family Enterobacteriaceae and includes a single species from an insect origin. The type species is Izhakiella capsodis.
Description of Izhakiella capsodis sp. nov.
Izhakiella capsodis [cap.so9dis. N.L. gen. n. capsodis of Capsodes, isolated from a mirid bug (Capsodes infuscatus)].
After 48 h of incubation on LB agar or on LB supplemented with 10 % sucrose at 28 uC, colonies are small, circular, smooth, transparent and colourless. Cells are peritrichously flagellated and measure 0.32-0.74 mm in width and 1.2-2.4 mm in length. Optimum temperature for growth is 28-30 uC after 10 days of incubation. Growth occurs at temperatures between 1 and 37 uC but not at 41 uC. Growth is observed on LB agar supplemented with 0-7.5 % (w/v) NaCl (poor growth with 0 and 7.5 %, optimum growth with 3 % NaCl) and with 0-60 % sucrose (poor growth with 0 %, optimum growth with 10-25 % sucrose The type strain is N6PO6 T (5LMG 28430 T 5DSM 29293 T ), isolated from a mirid bug (Capsodes infuscatus) that was captured on the plant Asphodelus aestivus in northern Israel. Strains N8PO1 (5LMG 284315DSM 29292) and N8PI1 are reference strains of the species. *Summed features are groups of two or three fatty acids that cannot be separated by GLC with the MIDI System. Summed feature 2 contains C 14 : 0 3-OH and/or iso-C 16 : 1 I; summed feature 3 contains C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; summed feature 7 contains one or more of C 18 : 1 v12t, C 18 : 1 v9t and C 18 : 1 v7c.
